A 35-year-old woman with multipara pregnancy was transferred to our hospital on September 22, 1997 with a suspected diagnosis of thyroid storm. She had been suffering from severe hyperemesis gravidarum since the 6th week of gestation.
She was in her third pregnancy and experienced severe hyperemesis gravidarum in the previous pregnancies, but had no past history of thyroid disease.
She did not smoke or drink alcohol.
Since she had developed her hyperemesis gravidarum, she was unable to have meals and had to be given intravenous drip infusion of glucose.
Nausea and vomiting worsened and she was admitted to another hospital on August 25. She had tachycardia (100-110/min) and lowgrade fever. Serum levels of free T4, free T3 and TSH were 4.0 ng/dl, 9.8 pg/ml, and less than 0.003 pU/ml, respectively. For the hyperthyroidism, propylthiouracil (PTU) (300 mg/day) was prescribed on September 3, and was increased to 450 mg/day on September 19. Her pulse increased to 130 to 150/min and her conscious disturbance appeared. At this time thyroid storm was suspected and propranolol was administered. On September 22, she was transferred to our hospital.
On physical examination, her height was 150 cm, body weight 42.5 kg, body temperature 36.6°C, blood pressure 110/70 mmHg and pulse rate 110 beats/min and regular. She had no exophthalmos or lid lag phenomenon.
She did not have any abnormalities in the heart and lungs. A mild tremor was present when extending her hands.
Her thyroid gland was only mildly enlarged (the right lobe was 5.22 x 1.5 x 2.22 cm, and the left lobe was 5.17 x 1.44 x 1.72 cm) and had no tenderness or nodules. Bruits were not audible on the thyroid. The skin was slightly dry without excessive sweating. The lower extremities were normal.
She exhibited abdominal distention consistent with the 14th week of pregnancy.
On neurological examinations, she was somnolent but not excited.
She had horizontal and vertical gaze-evoked nystagmus and right abducent nerve palsy.
Her pupils were round and iso- (Table 2) , both free T4 and free T3 were increased to about twice the normal range, whereas TSH (chemiluminescent enzyme assay; DPC Immulyze HSTSH Kit, Nihon DPC) level was suppressed to 0.001 p U/ml. TSH receptor antibodies, such as TBII and TSAb, were negative. Serum levels of hCG and hCG (3 were within the normal range of euthyroid pregnant women.
Ultrasonography and color doppler sonography (Fig. 1A) revealed slightly diffused goiter and slightly increased blood flow, both of which were much less than those expected for overt Graves' disease. MRI in T2-weighted images of brain revealed high intensity area of the cerebral aqueduct ( Fig. 2A ) and the inside thalamus (Fig. 2B ). Based on these findings, we diagnosed that the patient developed not Graves' thyroid storm but gestational thyrotoxicosis, as- Table   2 . Endocrinological data on admission sociated with Wernicke encephalopathy. She was immediately given vitamin B 1 with intravenous drip infusion on the first day of admission (Fig. 3) sonography demonstrated that increased blood flow of the thyroidal artery gradually regressed. The thyroid volume was also slightly decreased as the thyroid function normalized (Fig. 1B) . However, nystagmus persisted at the time of discharge. Brain MRI (Fig. 2C and D) thyrotrophic action [7] . These hCGs with thyrotropic action are excessively produced not only by trophoblastic tumors [3] but also normal trophoblastic cells, particularly in the first trimester of normal pregnancy.
Since production of less acidic and more thyrotropic hCG usually decreases in the late phase of the first trimester [3, 8] , the thyroid function rapidly normalized in a few weeks in the present patient. Very recently, familial gestational hyperthyroidism caused by a mutant thyrotropin receptor hypersensitive to hCG was reported in a pregnant woman with normal serum levels of hCG [9] . Since the mother of our present case did not develop gestational thyrotoxicosis, it is very unlikely that our patient had abnormality in the TSH receptor.
Using color flow doppler ultrasonography, we have demonstrated a slightly increased blood flow in the thyroid gland in the present patient.
Recently, we
proposed that hypervascularity and blood flow of the thyroid gland was regulated by vascular endothelial growth factor (VEGF) produced by thyrocytes [10] . Indeed, VEGF mRNA expression is stimulated by TSH or Graves' IgG, both of which stimulate TSH receptor via the adenylate cyclase pathway.
Since hCG such as asialo-hCG, is also capable of stimulating human TSH receptor through adenylate cyclase pathway to a lesser extent than TSH [11] , it is very reasonable to assume that blood flow in the thyroid gland of the present patient was slightly increased, but much less than that expected for Graves' patients with severe hyperthyroidism leading to thyroid storm.
When color flow doppler ultrasonography is properly performed, it can immediately demonstrate whether the thyroid gland is only slightly stimulated (by hCG in pregnant patients) or markedly stimulated (by TSAb in patients with Graves' disease).
These findings are also compatible with the negative TSAb in the present patient. TSAb, or cyclic AMP-producing activity in porcine thyrocytes, is usually negative, but may be weakly positive in some normal pregnancy and gestational thyrotoxicosis [12] . Presumably, TSAb assay was not sensitive enough to detect thyrotropic action of hCG in the present case.
We diagnosed this case as Wernicke encephalopathy based on neurological findings and clinical course on the first day of admission. Her conscious disturbance improved after vitamin B 1 administration. Unfortunately, we could not measure serum vitamin B 1 concentration and red cell transketolase activity before vitamin B 1 was administered. However, bilateral mamillary bodies, paraventricular regions of hypothalamus, periaqueductal region, floor of the third, fourth ventricle, and midline cerebellum were enhanced in the T2-weighted images of the MRI, as reported in Wernicke encephalopathy [13, 14] . It is said that the edema is caused by the lack of thiamine [15] , with these phenomena disappearing about 2 to 3 weeks after therapy. The hyperintense lesion inside of the thalamus decreased after the 23rd day of vitamin B1 therapy. In general, abducent nerve palsy immediately improves, but gaze-evoked nystagmus persisted despite immediate treatment with vitamin B 1 as shown in the present case [16] . Therefore, earlier diagnosis and therapy are very important to prevent complications of Wernicke encephalopathy, such as gaze-evoked nystagmus and Korsakoff syndrome. In recent years, Wernicke encephalopaty is increasing in our country in non-alcoholic patients, especially due to hyperemesis gravidarum [1, 2, 17] , because vitamin B 1 administration to patients who are able to take food orally is no longer covered by national health care insurance as of the beginning of October 1994. The causes of vitamin B1 deficiency in patients with hyperemesis gravidarum may be enumerated as follows: (1) excessive demand supplied to the fetus growth during pregnancy; (2) insufficient intake of vitamin B1 by hyperemesis gravidarum; (3) increase of consumption due to hyperthyroidism.
In summary, we have demonstrated a patient with gestational thyrotoxicosis associated with Wernicke encephalopathy who was treated from the first day of admission. To differentiate the mental disturbant diseases such as acute Wernicke encephalopathy from gestational thyrotoxicosis or thyroid storm, history taking and physical findings are important. Furthermore, echography with color flow doppler sonography of the thyroid gland and brain MRI at the admission were helpful for differential diagnosis and TSH receptor antibodies (TRAb and TSAb), and enabled us to confirm the diagnosis a several days later.
